1.
Introduction. An important feature of the family of pseudo one-dimensional organic conductors (TMTSF)2X (X = univalent anion) is the competition between two types of critical behaviour at low temperatures [1] . In salts where X is an anion possessing inversion symmetry (X = PF6, AsF6, SbF6, TaF6, NbF6, etc.) an overwhelming amount of evidence has demonstrated that the metal to insulator transition in the 11-18 K region is a transition into a magnetic state, a so-called spin density wave (SDW) state [2] [3] [4] [5] [6] . Under pressure the magnetic transition is gradually depressed and above a critical pressure of about 8 kbar a 3-D ordered superconducting (SC) state is established below about 1 K [7] [8] [9] [10] [11] . An additional result of the pressure investigations is the coexistence region of SDW and SC, as indicated by an upturn in resistivity before the onset of superconductivity at pressures (for (TMTSF)2PF6) between 6.5 and about 8 kbar [12] .
When X is a non-centrosymmetric anion (X = CI04 and ReO4), the situation is further complicated. (TMTSF)2Re04 exhibits an order-disorder transition (the anions order with 2 kF periodicity) at 180 K leading to an insulating non-magnetic state at ambient pressure [13, 14] . (TMTSF~2C1U4 is so far the only material that exhibits the 3-D ordered superconducting state already at ambient pressure, as demonstrated by zero-resistance [15] and Meissner effect [16] . The lack of a SDW state in this material was originally ascribed to a disordered anion lattice [15, 14, 17] .
The experimental situation for (TMTSF)2CIO4 is more complex than that for (TMTSF)2PF6 and similar anion types. Various groups report different transition temperatures [ 18] and even here, the upturn in resistivity [19, 11] , the decrease of the EPR intensity [20] and evidence for antiferromagnetic resonance [21] indicate an onset of a SDW state and possible coexistence of SDW and SC slightly above the SC transition. Recently specific heat measurements [22] [23] . A similar high-field phase transition in (TMTSF)2PF6 has also been observed by 1 H-NMR relaxation [24] and Shubnikovde Haas measurements [25] at P ~ 6.5 kbar.
We report clear evidence ( [26, 27] . The 3 kbar measurements were performed on a powdered sample (20 mg) using a single-coil probe. 3 . Results. - Figure 1 displays the temperature dependence of the "Se-NMR intensity obtained after fast cooling below 50 K at a rate greater than 20 K/min. The relative intensity is calculated as the signal amplitude multiplied by the linewidth, since the observed line-shape is a symmetric Gaussian apart from a possible long tail below the noise level. At temperatures well abovẽ 5 K, the linewidth gradually increases as the temperature decreases, but the intensity I follows a Curie law (1. T = const.). Thus the number of "Se nuclei contributing to the signal appears constant. Below 5 K, the linewidth continues to increase and the signal amplitude now decreases rapidly, thus the apparent intensity is reduced. There appears to be no appreciable change in the resonance field of this residual signal. These features are similar to those observed for the magnetic transition of (TMTSF)2PF6 at ambient pressure [5] . Because the "Se nucleus has I = 1 /2, there is no doubt that the reduction of the signal intensity is caused by the inhomogeneous large shift (or broadening) of the resonance due to an onset of a strong local field of hyperfine origin. The data presented in figures 1 and 2 give evidence for a phase transition at TM around 3.5 K in a magnetic field of 65 kOe along the c* axis. The low temperature phase is clearly magnetic (SDW) as shown by the occurrence of an internal magnetic field and a spin-lattice relaxation peak related to the critical slowing-down of magnetic fluctuations at the phase transition. We notice that the transition region is much broader than in the case of (TMTSF)2PF6 at ambient pressure [5] .
Another important result is the remarkable dependence of the magnetic transition on the cooling process. This effect made systematic measurements quite difficult After repeated heat cycles on the same crystal, as shown in figure 3 , we found some tendencies as follows :
i) The « quenched » state obtained by fast cooling after keeping the sample at a high temperature has a high TM (defined here as the temperature of the half height in the I. T-plot). The highest TM ~ 3.7 K was obtained with a cooling rate of -25 K/min. and an initial temperature of 55 K (run 4 in Fig. 3) . ii) The « quenched » state can be annealed around T ~ 20 K. The sample annealed at this temperature for several hours does not show the expected reduction of intensity down to 1.37 K (run 1 in Fig. 3~ Fig. 3) .
iv) The magnetic state is rather stable if the sample is held below 4.2 K. The drift of the transition temperature is estimated to be less than 0.1 K after 2 days.
As is already mentioned, there are discrepancies between the experimental results concerning the two types of instabilities : SDW and SC in (TMTSF)2CIO4. The present observations clearly show that the cooling process affects the competition between the SDW and SC instability, at least, at ambient pressure. In the specific heat measurement in zero-field, the 3-D superconducting transition temperature was observed to be depressed to T~ ~ 0.9 K by a similar fast cooling process [22, 28] .
The dependence on the external field of this magnetic transition in the « quenched » state was found to be small by 77Se-NMR measurements at 53 MHz and 45 MHz (which correspond to external fields of 65 kOe and 55 kOe, respectively). Figure 1 shows that the transition temperature at 55 kOe is ~ 0.4 K lower than at 65 kOe. However we cannot eliminate the possible ambiguity due to the normalization process and/or the unexpected annealing effects.
The magnetic phase transition is also observed by IH-NMR at 45 MHz in a field of 10.6 kOe.
The 1 H spin-lattice relaxation rate has a sharp peak at low temperature as shown in figure 4 . Defining the transition temperature as the peak position, TM at 10.6 kOe in the « quenched » state is 3.6 K, which is almost the same as found by "Se-NMR at higher fields. The linewidth of the 1 H -NMR absorption increases by 25 G below the transition temperature. A clear annealing effect is also observed : the transition temperature decreases by 0.6 K after annealing at 10-12 K for 3 hours. An extremely slow cooling from 40 K with a cooling rate 0.2 K/min. depressed the magnetic transition at least below 1.2 K, which is the experimental limit of the present work.
Hydrostatic pressure was found to « relax » the sample, as shown in figure 5 . At ambient pressure, the 1 H relaxation in the powdered sample shows a non-single exponential behaviour below 7 K and the initial slope of the relaxation curve increases as the temperature decreases. The non-single exponential behaviour can be attributed to the inhomogeneity of the relaxation rate due to random orientations, and the rapid increase of the initial slope corresponds to the relaxation peak observed in the single crystal. By applying a pressure of 3 kbar, the relaxation of 1 H is Fig. 4 depressed down to the values observed in the single crystal in the « relaxed » state. Below 6 K, the relaxation is still non-single exponential, but no rapid component was observed. This indicates that the magnetic phase in the « quenched » state can be suppressed by applying a pressure of 3 kbar, and is in agreement with the results that the upturn of the resistance of(TMTSF)2CI04 is also suppressed by the same pressure [11] . 4 . Discussion. - The present experiments clearly point to the necessity of distinguishing two different low temperature states of (TMTSF)2CI04; the « quenched » state (Q-state) obtained by fast cooling below 40 K and the « relaxed » state (R-state) obtained by slow cooling. The Q-state has a magnetic phase transition at TM ~ 3.5 K and the transition temperature is nearly fieldindependent up to 65 k0s. The observation of the upturn in the resistivity in the low temperature region [11, 19] and the antiferromagnetic resonance at 1.4 K [21] in (TMTSF)2CI04 is probably related to this magnetic phase. In this state, the 3-D superconducting transition in zero-field occurs at Tc ~ 0.9 K, as observed by the specific heat measurement [28] . Thus the Q-state of (TMTSF)2 CIO 4 in zero-field appears similar to (TMTSF)2PF6 at a pressure just below the critical pressure ( ~ 8 kbar), where successive transitions of SDW and SC appear [12] . This picture is consistent with the result that the application of a pressure of 3 kbar depresses the magnetic transition at least below 1.2 K. The proposed T-H phase diagram for the Q-state at ambient pressure is shown in figure 6a .
In [20, 30] Larkin et al. [31] , the disorder potential can suppress the superconductivity and leave room for the onset of the SDW state. We have admittedly no direct evidence (structural) for this suggestion but several pieces of indirect evidence. i) Ferroelectric ordering lowers the energy of the naked anion lattice [13] . ii) Recent specific heat measurements show that the SC transition is depressed by the quenching process from 1.2 K to 0.9 K and simultaneously show excess entropy, indicating that the quenched state is disordered [26] . Similarly the introduction of a disorder potential by doping (TMTSF)2CI04 with Re04 completely suppresses the superconductivity to at least below 50 mK [32] even although a metallic and highly conducting state is obtained by a pressure of about 3 kbar. iii) Finally the relatively high annealing temperature (T &#x3E; 20 K) also implies that the lattice rearranges.
In resume we suggest that in the quenched state of (TMTSF)2CIO4 disorder depresses the SC instability and therefore the SDW phase can occur. We emphasize that this situation is different from that in (TMTSF)2PF6 where PF6 has inherent inversion symmetry and 1 bar is far below the critical pressure for suppression of the SDW phase.
